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(54) Title of the Invention 

ENGINE COOLING STRUCTURE FOR SNOWMOBILE 
(57) [Abstract] 

[Problem] To control the temperature increase in the exhaust part of a snowmobile and to 
improve engine output by increasing the intake charging efficiency. 

[Means of solution] The present invention is a cooling structure for a two-cycle engine 
(hereinafter referred to as the "engine") mounted in the front area inside a body cover 20a of a 
snowmobile (small-sized snow vehicle) 20. In the snowmobile body cover 20a, an exhaust 
device 22 such as a muffler and an intake device 23 such as an air cleaner and carburetor are 
arranged so as to be in front of the engine body 2 1 , and a heat exchanger (radiator) 24 is arranged 
behind said engine body. An intake passage 25, through which intake air from the intake device 



23 is introduced into die engine 21. and an exhaust passage 26, through which exhaust gas is 
introduced from the engine 21 into the exhaust device 22, are arranged facing roughly equally in 
the forward direction of the snowmobile 20 and so as to be mutually adjacent. In the housing 28, 
which forms the aperture part of the intake passage 25 of the crankcase 27, a cooling structure is 
used in which a cooling water passage 30 (see Fig. 2) is formed in the position opposite the 
exhaust 29 on the exhaust passage 26. 

[Claims] 

[Claim 1] A cooling structure for a snowmobile engine, characterized by the fact that, in a 
two cycle engine in which the intake passage and exhaust passage are arranged facing in nearly 
the same direction and mutually adjacent, a cooling water passage is formed in a position 
opposite the exhaust passage in the housing on the intake passage side of the crankcase. 

[Claim 2] A cooling structure for a snowmobile engine according to claim 1, characterized 
by the fact that said cooling water passage is formed integrally with the crankcase. 

[Claim 3] A cooling structure for a snowmobile engine according to claim 1 or claim 2, 
characterized by the fact that said intake passage and exhaust passage are constituted so as to 
face roughly the same direction as the forward direction of the snowmobile, and said cooling 
water passage is formed so that the direction of flow of the cooling water is from the front to the 
back of the engine. 

[Detailed Description of the Invention] 
[0001] 

[Field of Technology to Which the Invention Pertains] The present invention relates to a 
cooling structure for two cycle engines, more specifically a cooling water passage structure for 
snowmobile engines. 

[0002] 

[Prior Art] Heretofore, small snow vehicles referred to as snowmobiles have generally used a 
water-cooled two cycle engine (hereinafter referred to as the "engine") having a simple structure 
and high output. The constitution of this engine 2, as shown in Fig. 3 and Fig. 4, is such that an 
exhaust device 3 is placed in front of the body of the snowmobile and the intake device 4 and 
heat exchanger 5 are arranged in back of the engine body. The cooling water used to cool the 



engine 2 is supplied from the aforementioned heat exchanger 5 through a piping hose 6 and 
water pump (not shown), into a cooling water passage (not shown) formed inside the engine 
from the lower pan of the engine, and the engine is cooled while the cooling water is circulated 
inside the engine. In this way. the cooling water, which has been raised the temperature by the 
heat generated when operating the engine, is fed to the aforesaid heat exchanger 5 through a 
piping hose (not shown), where it is cooled, and is then recirculated. 
[0003] 

[Problems That the Invention Is Dissolved] Nevertheless, in this constitution, since the intake 
device 4 is placed behind the engine body, the heating eliminating action of the intake device 4 is 
weak, and radiant heat on the engine 2 tends to collect in the vicinity of the intake device 4. 
Moreover, since the vicinity of the intake device 4 is heated by thermal conduction from the 
engine body, which is at a high temperature, problems occur such as deterioration of intake 
charging efficiency due to the increased temperature of the exhaust, reducing engine output. 
Therefore, in order to improve the cooling efficiency of the intake system, as shown in Fig. 5. 
both the exhaust passage 1 1 and intake passage 12 can be arranged in the same direction in front 
of the crankcase 10, but if the exhaust passage 1 1 and intake passage 12 are arranged so as to be 
adjacent, due to limitations in positioning space, etc.. there is a danger of the intake passage 12 
being affected by the radiant heat from the exhaust passage 11. Since the water jacket 13 for 
cooling the engine is arranged on the circumferential part of engine still under 14, only the area 
surrounding of the aperture 1 la of the exhaust passage 1 1 can be cooled, and the aforementioned 
heat effects cannot be effectively prevented. 

[0004] The present invention was produced in light of the aforementioned problems and prior 
art and has the objective of offering a cooling structure for snowmobile engine in which the 
engine output can be increased by suppressing the temperature increase in the intake part and 
increasing the intake charging efficiency. 

[0005] 

[Means Used to Solve the Problems] In order to achieve the aforesaid objective, the present 
invention offers a snowmobile engine cooling structure characterized by the fact that in a two 
cycle engine in which the intake passage and exhaust passage are arranged facing in nearly the 
same direction and mutually adjacent, a cooling water passage is formed in a position opposite 
the exhaust passage in the housing on the intake passage side of the crankcase. 
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[0006] Additionalh. it is desirable that the cooling water passage be formed integrally with 
the crankcase. 

[0007] It is further desirable that said intake passage and exhaust passage be constituted so as 
to face roughly the same direction as the forward direction of the snowmobile, and said cooling 
water passage be formed so that the direction of flow of the cooling water is from the front to the 
back of the engine. 

[0008] By means of the present invention, it is possible to suppress temperature increase in 
the intake part by forming a cooling water passage in a position opposite the exhaust part of the 
intake-side housing of the crankcase and cooling the vicinity of the intake part. Thus, the intake 
charging efficiency can be increased, and an increase in engine output can be realized. 

[0009] Additionally, by forming the aforementioned cooling water passage integrally with 
the crankcase, temperature increase in the intake pan can be suppressed by means of a simple 
structure, without greatly increasing the configuration of the engine. 

[0010] By constituting the intake passage and exhaust passage so as to be in roughly the 
same direction as the forward direction of the snowmobile, and forming the aforesaid cooling 
water passage so that the direction of flow of the cooling water is from the front to the back of 
the engine, i.e.. forming the cooling water passage on the upstream side of the high-temperature 
cylinder area, the intake pan can be cooled more efficiently. 

[0011] 

[Embodiments of the Invention] An embodiment of the present invention is explained in 
detail below referring to the drawings. This embodiment, as shown in Fig. 1, is a cooling 
structure for a two-cycle engine (hereinafter, "engine") mounted in the front part of a body cover 
20a of a snowmobile 20 (small snow vehicle). In the snowmobile body cover 20a, an exhaust 
device 22 such as a muffler and intake devices 23 such as an air cleaner and carburetor are 
arranged so as to be in front of the engine body 21, and a heat exchanger (radiator) 24 is arranged 
behind said engine body. An intake passage 25, through which intake from the intake device 23 
is introducing to the engine 21, and an exhaust passage 26. through which exhaust gas is 
introduced from the engine 21 into the exhaust device 22, are arranged facing roughly equally in 
the forward direction of the snowmobile 20 and so as to be mutually adjacent. In the housing 28, 
which forms the aperture part of the intake passage 25 of the crankcase 27, a cooling structure is 
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used in which a cooling water passage 30 (see Fig. 2) is formed in the position opposite the 
exhaust 29 on the exhaust passage 26. 

[0012] The cooling water supply side of the aforesaid heat exchanger 24 is connected to a 
piping hose 31 and ? via the water pump 32. to the lower pari of the engine 21 body. The cooling 
water return side of the heat exchanger 24 is connected to the upper part of the engine via a 
piping hose 33. The aforesaid heat exchanger 24 is enclosed inside the housing cover part 51 of 
the crawler 50. and is cooled by the passage of air (external air) flowing into the housing cover 
part 5 1 . 

[0013] The aforesaid engine 21, as shown in Fig. 2, and is a two-cylinder multi-cylinder 
engine in which the cylinders are slanted backward. The intake housing 28 of the engine 21 is 
positioned below the exhaust housing 34 and protrudes forward. The exhaust pipe 29 connected 
to the aforesaid exhaust housing 34 is arranged in roughly the same direction as the aforesaid 
heat intake housing 28. Thus, the aforesaid intake housing 28 and said exhaust pipe 29 are 
arranged in adjacent and opposing positions. Moreover, since the exhaust pipe 29 is thinner than 
the separation wall part 34a of the exhaust housing 34, the radiant heat from the exhaust pipe 29 
during operation of the engine 21 is increased, and accordingly the effect of heat on the upper 
face of the intake housing 28 opposite the exhaust pipe 29 is increased. The aforesaid intake 
housing 28 as a cooling passage 30 formed along the attachment part of the carburetor 25a from 
the part adjacent to the inner wall of the engine cylinder 35, on the upper part where the thermal 
effect of radiant heat from the aforesaid exhaust pipe 29 is greatest. This cooling water passage 
30 is formed continuously and integrally with the interior part of the crankcase 27 along the 
engine cylinder 35 side from the intake housing 28, and passes through the lower part of the 
water jacket 36 formed inside the engine cylinder 35. The aforesaid water jacket 36 is formed 
inside the engine cylinder 35 so as to enclose the combustion chambers, and connects to a water 
jacket 38, which is formed inside the cylinder head 37 at the connecting part between said engine 
cylinder 35 and cylinder head 37. The aforesaid water jacket 38 connects to the cooling water 
passage (not shown) formed on the upper part of the cylinder head 37. 

[0014] Reference numeral 40 in Fig. 2 denotes a heat valve, which is arranged on the 
connecting part 41 of the intake passage 25 and intake housing 28. The opening operation is 
controlled by means of a stopper 42 arranged on the outside of the lead valve 40, and air intake is 
controlled by changing the pressure inside the crankcase 44 in conjunction with the vertical 
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movement of the piston 43. In other words, when the piston 43 rises, the crankcase 44 assumes a 
negative pressure, the lead valve 40 is opened, and gas mixture is drawn into the crankcase 44 
from the intake side. When the piston 43 falls, the crankcase 44 assumes positive pressure., the 
lead valve 40 is closed, and the intake of gas mixture is halted, and when the piston 43 falls 
further, the gas mixture is compressed inside the crankcase 44 so as not to return to the intake 
side. Then, when the piston 43 falls further, and the piston head part 43a reaches the opening 45 
connecting to the combustion chamber, the gas mixture is forced into the combustion chamber 
through the opening 45. 

[0015] Next, the flow of the cooling water is explained. The cooling water for cooling the 
engine 21, as shown in Fig. 1. is fed by the water pump 32 from the heat exchanger 24 through 
the piping hose 31 into a cooling water passage, which is formed inside the engine from the 
lower part of the engine 21 body. Next, as shown in Fig. 2, the cooling water that has been fed in 
passes to the cooling water passage 30 formed in the intake housing 28 and cools the engine 21 
wall circulating through the water jacket 36 formed on the engine cylinder 35. The cooling water 
which has passed through the water jacket 38 formed on the cylinder head 37 and has increased 
in temperature is then returned from the upper part of the engine to the heat exchanger 24 
through a piping hose 33. After cooling by the heat exchanger 24. it is again circulated. 

[0016] At this time, the cooling water flows for the water jacket 36 on the engine cylinder 
side, which has reached a high temperature, after first passing through the cooling water passage 
30 formed on the intake housing 28. Accordingly, even when the radiant heat from the exhaust 
pipe 29 is propagated on the upper face of the intake passage 25 during operation of the engine 
21, since aforementioned heat is carried to the cooling water in the cooling water passage and is 
dissipated by the radiator of the heat exchanger 24, the vicinity of the intake passage 25 can be 
efficiently cooled. By cooling the vicinity of the intake housing 28, the increase in temperature in 
the vicinity of the intake passage can be suppressed, and thereby the effects of heat on the lead 
valve 40 can be reduced. 

[0017] 

[Effects of the Invention] As explained above, by means of the invention, by providing a 
cooling water passage in the vicinity of the intake passage, heat increase in the vicinity of the 
intake passage due radiant heat from the exhaust passage in a high-temperature state and heat 
propagation from the engine body can be suppressed. Accordingly, the intake charging efficiency 
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can be improved, thereby achieving improved engine output. Furthermore, by suppressing the 
increase in heat in the vicinity of the intake passage, since the thermal effects on the lead valve 
are reduced, deterioration of the lead valve can be prevented., and engine trouble caused by the 
lead valve can be reduced, 

[Brief Explanation of the Drawings] 

[Fig, 1] is an explanatory drawing join the entirety of the snowmobile engine cooling 
structure according to an embodiment of the present invention. 

[Fig. 2] is a cross-sectional diagram showing the constitution of the engine cooling structure 
according to an embodiment of the present invention. 

[Fig. 3] is a plan view showing the entirety of a conventional snowmobile engine cooling 
structure. 

[Fig. 4] is a side view showing the entirety of a conventional snowmobile engine cooling 
structure. 

[Fig, 5] is a cross-sectional diagram showing the entirety of a conventional snowmobile 
engine cooling structure. 
[Explanation of the reference numerals] 
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